Introduction
============

Obsessive-compulsive disorder (OCD) is a mental disorder affecting 2.3% of the population.[@B01] It typically leads to functional impairment and distress in individuals and their families. Study of the psychological processes involved in OCD can help clinicians better understand and treat OCD and OCD-related disorders. Although many psychological processes characterizing OCD have been described, its pathophysiology remains elusive.[@B02] Therefore, efforts to investigate psychological processes associated with OCD are still needed.

In the present context, attentional bias (AB) refers to greater allocation of attention to threatening stimuli than to neutral stimuli.[@B03] In general, a bias toward threat-related information has been demonstrated in anxiety disorders such as social and specific phobia and generalized anxiety disorder,[@B03] disorders that frequently co-occur with OCD. Extensive research on AB has been conducted, particularly studies involving angry faces. Generally, patients with a moderate to high anxiety level are vigilant against threats.[@B04]-[@B06] Although investigation into whether OCD involves AB is underway,[@B07]-[@B09] there are still relatively few studies about it. These studies have involved different tasks and have resulted in mixed findings.[@B10]-[@B13]

For example, the emotional Stroop task,[@B12]-[@B14] the visual probe task[@B09],[@B15] and the spatial cueing paradigm[@B07],[@B08],[@B16] have been used to study AB in OCD patients, with inconsistent findings. Although there has been no meta-analysis regarding AB in OCD, a review of the literature indicates that some studies have found positive results, especially when focusing their analysis on specific symptom dimensions,[@B08],[@B12],[@B13],[@B15] while the majority have found negative results.[@B07],[@B09],[@B14],[@B17],[@B18]

Although the dot-probe task is one of the most widely used methodologies for assessing AB,[@B05] to the best of our knowledge, this is the first study in which threatening faces have been used as a stimulus with this task to evaluate OCD patients. Therefore, the objective of this study was to identify whether OCD patients have AB toward angry faces and whether this bias is related to symptom severity. We hypothesized that patients would be biased towards angry faces and that the bias scores would be associated with clinical symptomatology (OCD and anxiety symptom severity). We also explored the associations between specific OCD symptom dimensions and attention bias.

Methods
=======

Participants and procedures
---------------------------

This study was approved by the medical ethics committee of Hospital das Clínicas, Faculdade de Medicina, Universidade de São Paulo, and all subjects gave their written informed consent. Forty-eight participants with OCD (18 males, age range 19-63 years) were recruited from the outpatient clinic of the Obsessive-Compulsive Spectrum Disorders Program, Faculdade de Medicina, Universidade de São Paulo, or by Internet announcements. Inclusion and exclusion criteria can be found in the supplementary material.

We used the following instruments: 1) the Structured Clinical Interview for the DSM-III-R (SCID) to evaluate psychiatric disorders[@B19],[@B20]; 2) the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) to measure OCD severity and scores for obsession and compulsion[@B21]; 3) the Dimensional Y-BOCS (DY-BOCS), which investigates five OCD symptoms dimensions and their severity (aggression, sexual/religious, symmetry, cleaning and hoarding)[@B22]; 4) the Beck Depression and Anxiety Inventories (BDI and BAI, respectively) for measuring depression and anxiety symptoms[@B23],[@B24]; 5) the Wechsler Abbreviated Scale of Intelligence (WASI) to measure IQ. Although IQ was evaluated, it was not an inclusion criterion.[@B25]

Dot probe paradigm
------------------

AB was evaluated with the dot-probe task, using faces depicting angry (closed mouth) and neutral expressions: 10 different pairs of pictures (5 male, 5 female) were used ([Figure 1A](#f01){ref-type="fig"}). After the stimuli were shown for 500 ms, subjects had to push a button as quickly as possible when a cue appeared below one of the pictures (an arrow to the right or the left). We analyzed the response time (RT), in milliseconds (ms), which can be considered a snapshot of the subject's attention. The existence of AB was calculated by the difference between the RT in congruent and incongruent trials for each participant. More details about the paradigm and the preprocessing of the data can be found in the supplementary material. The task was performed on a laptop using two sets of pictures of facial expressions from the NimStim face stimulus set.[@B26]

Statistical analysis
--------------------

A one-sample *t*-test was used to calculate whether the mean AB of all participants was significantly different from zero. We also calculated AB scores according to DY-BOCS dimensions: i.e., we ran analyses to test whether the AB was different from zero when subjects that did not present that particular OCD dimension were excluded. Finally, we performed a linear regression analysis to see if any of the individual DY-BOCS scores (independent variables) helped explain the mean AB scores (dependent variable).

After calculating the AB, we also correlated these values with clinical data, using Pearson correlations to test any associations between AB and global OCD severity, OCD-specific dimension severity and anxiety and depression symptoms. Demographic variables were analyzed with descriptive statistics and a one-sample chi-square test. JASP version 0.8.4.0 was used for all statistical analyses. All tests were two-sided with an alpha value of \< 0.05.

Results
=======

The mean age and IQ of participants were 39 and 100, respectively ([Table 1](#t01){ref-type="table"}). Most patients had undergone psychiatric treatment previously: 91% (n=44) had used psychiatric medication, mainly serotonin selective reuptake inhibitors, and 79% (n=38) had undergone psychotherapy. Psychiatric comorbidities did not play a role in our results and can be seen in the supplementary material.

The accuracy was above 0.98, which indicates that our subjects were paying attention to the task. The mean RT are presented in [Table 1](#t01){ref-type="table"} and the observed AB was 0.04 ms, indicating no evidence of AB in these patients. [Figure 1B](#f01){ref-type="fig"} shows the AB score distribution in our sample.

In addition, there were no significant results when the subjects were analyzed according to separate OCD dimensions ([Table 1](#t01){ref-type="table"}). Furthermore, null results were obtained when analyzing only subjects who presented DY-BOCS scores \> 0 for each dimension: aggression (n=30); sexual/religious (n=20); symmetry (n=42); cleaning (n=34); and hoarding (n=14) (all p \> 0.075).

No significant correlation between AB and clinical data were observed ([Table 1](#t01){ref-type="table"}). Likewise, the age of OCD symptom onset did not play a role in AB: we tested the correlation between AB and the age of OCD symptom onset, including dividing the subjects into groups according to onset age (\> 18 and \< 18 years); however, all analyses gave non-significant results. Finally, we found no positive results in a linear regression model that included all OCD symptom dimension (DY-BOCS) scores as independent variables.

Discussion
==========

Although consistent positive AB results indicate a threat bias in anxiety disorder patients,[@B05] no evidence of AB was found in this study. In OCD, the AB results are inconclusive and divergent so far.[@B08],[@B13]-[@B15] The first hypothesis regarding our negative results is that no previous study has used faces as a stimulus: most have used OCD-relevant stimuli, such as OCD-related words[@B12],[@B15] or OCD-relevant visual stimuli.[@B08] Thus, it is possible that having specific OCD-related pictures in our task might have led to different outcomes. Given the phenomenology of OCD (highly heterogeneous), it is possible that idiosyncratic stimuli would be more recommended for eliciting symptoms and disrupting task behavior. Moreover, the type of paradigm has differed among studies -- we used the dot-probe task, whereas others have used the emotional Stroop task or emotional spatial-cueing tasks.

The different attention orientation findings for anxiety disorders and OCD could be related to the involvement of distinct neural systems. Anxiety disorders have been linked to individual differences in the amygdala, an important neural mechanism that mediates automatic threat vigilance.[@B05] Although neuroimaging studies of OCD patients have suggested amygdala abnormalities, most studies point to the involvement of frontal-striatal circuits.[@B02] Therefore, neurobiological differences between OCD and anxiety disorders could explain why OCD patients did not present AB toward angry faces in our study.

Furthermore, we found no correlations between age of OCD symptom onset, OCD severity, severity of specific-OCD symptom dimensions, or anxiety and depression severity with AB. Although we observed normally distributed AB scores ([Figure 1B](#f01){ref-type="fig"}), our results support the idea that AB is independent of and unrelated to OCD severity. Additionally, specific-OCD symptom dimension scores did not correlate with AB, which may suggest that the circuitry underlying each dimension, as evidenced by previous studies,[@B11] is not associated with AB. Similarly, depression and anxiety severity did not influence AB scores. It is possible that our patients' anxiety levels were not high enough to interfere with AB; perhaps only patients with a full diagnosis of an anxiety disorder will have the level of brain circuitry impairment necessary to disrupt attention and produce AB.[@B20] Moreover, since OCD is a heterogeneous condition, it is possible that a subgroup of OCD patients (and related disorders) could present AB, along with neurobiological characteristics similar to anxiety patients. These questions and hypotheses should be further evaluated in transdiagnostic studies using neuroimaging techniques.

Some limitations should be pointed out. First, this study's lack of a control group prevents us from comparing subjects with and without OCD who have similar characteristics. However, a previous meta-analysis of 2,906 non-anxious individuals indicated no presence of threat-related bias.[@B03] Therefore, comparing threat bias scores against 0 is likely to be sufficient for testing the study hypothesis. Second, the negative AB results in our sample of OCD patients could be related to the method or the stimuli. Third, although the patients had been medically stable for at least 12 weeks, the use of medication may have interfered. In conclusion, our analyses revealed no AB toward threat stimuli in OCD patients. Future studies should dedicate attention to specific OCD-related content that is tailored to the dimensions and specific symptoms of each patient.
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![A) Timeline in a dot-probe trial. After 500 ms of cross-fixation, two pictures were shown for another 500 ms and then an arrow appeared in the top or bottom part of the screen. The subject was instructed to press the mouse button that corresponded to the arrow as quickly as possible without compromising accuracy. Patients were instructed to press the bottom left or right touchpad button when \< or \> appeared, respectively. B) Histogram of the AB score distribution (ms) to angry faces in 48 obsessive-compulsive disorder (OCD) patients. According to the Kolmogorov-Smirnov test, this histogram is normally distributed (p = 0.711).](bjp-41-03-257-g001){#f01}

###### Clinical and demographic data and attentional bias scores of 48 OCD patients

                                                                                   OCD patients (n=48)       p-value   *r*
  -------------------------------------------------------------------------------- ------------------------- --------- -------
  Demographic measures                                                                                                 
      Gender - male, n (%)                                                         18 (37%)                  \-        \-
      Age                                                                          39.3 (10.6) \[19-63\]     \-        \-
      IQ                                                                           100.5 (14.0) \[58-125\]   \-        \-
  Clinical measures and correlations with AB[\*](#TFN03t01){ref-type="table-fn"}                                       
      Age of symptom onset                                                         12.8 (6.8) \[4-34\]       0.135     0.23
      Y-BOCS obsession                                                             15.3 (3.2) \[8-20\]       0.182     0.20
      Y-BOCS compulsion                                                            15.1 (3.7) \[1-20\]       0.712     -0.05
      Y-BOCS total                                                                 30.4 (5.8) \[18-40\]      0.622     0.08
      DY-BOCS aggression                                                           7.2 (5.4) \[0-15\]        0.365     0.14
      DY-BOCS sexual and religious                                                 5.3 (6.1) \[0-15\]        0.205     0.20
      DY-BOCS symmetry                                                             9.9 (4.0) \[0-15\]        0.579     -0.08
      DY-BOCS cleaning                                                             7.91 (5.48) \[0-15\]      0.447     -0.12
      DY-BOCS hoarding                                                             2.5 (4.1) \[0-13\]        0.175     -0.21
      BDI                                                                          21.93 (9.86) \[1-49\]     0.566     0.09
      BAI                                                                          18.04 (10.47) \[0-41\]    0.611     0.08
  RT and AB scores p-value, n (%)[^†^](#TFN04t01){ref-type="table-fn"}                                                 
      RT for all trials (ms)                                                       656 (126)                 \-        \-
      RT for Angry-congruent (ms)                                                  656 (124)                 \-        \-
      RT for Angry-incongruent (ms)                                                656 (129)                 \-        \-
      AB                                                                           0.04 (30.4)               0.993     \-

Data presented as mean (standard deviation) \[range\], unless otherwise specified.

AB = attentional bias; BAI = Beck Anxiety Inventory; BDI = Beck Depression Inventory; DY-BOCS = Dimensional Yale-Brown Obsessive Compulsive Scale; IQ = intelligent quotient; OCD = obsessive-compulsive disorder; RT = response time; Y-BOCS = Yale-Brown Obsessive Compulsive Scale.

Pearson's correlation;

one-sample *t*-test.
